G estational diabetes mellitus (GDM), glucose intolerance with onset or first recognition during pregnancy, has been increasing (1) and will increase further with widespread adoption of new diagnostic criteria recommended by the American Diabetes Association (ADA) (2) . GDM, even at the milder end of the diagnostic spectrum, is associated with fetal macrosomia, neonatal adiposity, preeclampsia, and cesarean section (3) , which can be reduced by diagnosis and treatment (4, 5) . Such treatment is not without cost (6) , and an effective, relatively simple, inexpensive approach to prevention could result in significant savings to the health care system, not to mention decreasing morbidity. In this issue of Diabetes Care, D'Anna et al. (7) describe a randomized controlled trial (RCT) of such a potential prevention strategy.
Insulin resistance is characteristic of human pregnancy and may have evolved to ensure the fetus a continued supply of nutrients even in times of famine. Most gravidas increase insulin release and maintain euglycemia, while those with GDM are unable to do so adequately. While metformin, an insulin-sensitizing drug, initially appeared to prevent GDM in nonrandomized cohort studies, a double-blind RCT did not demonstrate efficacy (8) . Inositol, present in many foods, is a component of inositolphosphoglycans, a second messenger for insulin action (9) (Fig. 1) , and two of its nine isoforms, myo-inositol and chiroinositol, have been used as insulin-sensitizing agents to treat insulin-resistant states such as polycystic ovary syndrome (PCOS) in doses ranging from 200 mg/day to 4 g/day (10) (11) (12) . The authors of the current study have also demonstrated in an RCT a beneficial effect of myo-inositol in treating the metabolic syndrome in postmenopausal women (13) . These same authors (14) reported a lower incidence of GDM (17 vs. 54%) among 46 PCOS patients who conceived on myo-inositol (4 g/day) and continued this regimen throughout pregnancy compared with 37 PCOS patients who conceived on metformin and discontinued it once pregnancy was diagnosed.
In a randomized trial they demonstrated a greater reduction in insulin resistance in women with GDM treated with myoinositol and folic acid than in control GDM subjects treated with folic acid alone (15) .
In the open-label RCT published in this issue of Diabetes Care (7), 110 nonobese gravidas, whose only risk factor for GDM was a first-degree relative with diabetes, were given myo-inositol 2 g twice daily along with folic acid 400 mg twice daily from the end of the first trimester throughout the remainder of the pregnancy. Control subjects were 110 similar gravidas randomized to receive only the 400 mg of folic acid twice daily. GDM (ADA criteria [2] ) occurred in 6% of myo-inositol treated subjects versus 15% of control subjects (P = 0.04). Fetal macrosomia was also reduced (0 vs. 7%, P = 0.007) and average birth weight was 162 g lower in the treated group. The authors conclude that this preliminary report is good news, although larger confirmatory studies are needed.
RCTs are the strongest level of evidence, although it would have been preferable if the study were doubleblinded rather than open-label. While GDM and macrosomia were reduced by the intervention, some less frequent outcomes such as hypertensive disorders, cesarean section, and shoulder dystocia were not different between myo-inositoltreated subjects and control subjects. While the study was underpowered to assess an effect on these outcomes, larger trials should answer these open questions. In this study, as in the authors' previous report on gravidas with GDM (15), fasting plasma glucose was reduced with myoinositol treatment, as was the 1-h value on the 75-g oral glucose tolerance test compared with control subjects. Much of the increase in GDM is thought to be attributable to population increases in obesity. Because obese subjects were excluded from this study-and even overweight subjects were probably not common since the average prepregnancy BMI was around 23 kg/m 2 -it remains to be seen whether myo-inositol would be similarly effective in overweight and obese subjects. In the analysis reported, BMI had an effect on the development of GDM that was independent of myo-inositol supplementation.
When a treatment is proposed for use in pregnancy, special consideration must be given to safety for the mother and the fetus. myo-Inositol is present in many foods, particularly fresh fruits and vegetables, beans, grains, and nuts. It is not considered a drug but rather a dietary supplement and is thus not subject to the jurisdiction of the U.S. Food and Drug Administration. It is widely available online and in health food stores, but the advertised composition of such supplements must be interpreted with caution given the lack of regulation and monitoring. When the myo-inositol content of various foods was analyzed, an average 2,500 kcal American diet was estimated to contain approximately 900 mg of inositol (16) . A review of data from 12 clinical trials in which myo-inositol was used for treatment of PCOS, erectile dysfunction, depression, and other psychiatric disorders found that mild gastrointestinal side effects were reported only with doses of 12 g/day or more (17) . The dosage used in the RCT reported herein was 4 g/day. Fetal effects, if any, should be proportional to the ease with which a substance crosses the placenta. Metformin, for example, is concentrated on the fetal side of the placenta (18) , and it is unclear whether fetal effects are harmful, beneficial, or neutral. Measurements of fetal levels of maternally infused stable isotope-labeled myo-inositol in normal pregnancies at term demonstrated that less than 10% of fetal inositol was maternally derived, suggesting little placental transport in late pregnancy (19) .
A review of exogenous use of inositol (20) recommended caution in its use during pregnancy, citing two studies suggesting that inositol may stimulate uterine contractions. The cited studies demonstrated that oxytocin induced the formation of inositol triphosphate in cultured myometrial cells, suggesting that inositol triphosphate may act as a second messenger for oxytocin (21) , and that inositol triphosphate can stimulate isolated rat uterine muscle segment contractions care.diabetesjournals.org DIABETES CARE, VOLUME 36, APRIL 2013 777
(22). Inositol triphosphate is formed in situ and is not the same as dietary myo-inositol.
The fetus produces most of its own inositol. Nevertheless, it is reassuring that in the RCTs involving gravidas with PCOS (14), GDM (15) and in the current study (7) preterm birth were not increased with myoinositol supplementation. If inositol supplementation is indeed effective in preventing GDM, the most appropriate dose needs to be determined. Could dietary enhancement be as effective as powder or capsules? Studies of its use in other conditions have used doses ranging from 200 mg/day (11) to 1,200 mg/day (11) to 18 g/day (17) . myo-Inositol has been found in higher concentrations in the urine of subjects with intrauterine growth restriction compared with normally grown neonates (23) , and inositolphosphoglycans have been reported in higher concentrations in the urine of GDM subjects compared with control subjects (24) . The meaning of these findings is unclear. Because inositol is ubiquitous in its potential role as a component of a second messenger, care must be taken to avoid unintended consequences.
This study by D'Anna et al. (7), along with earlier investigations of the effect of inositol supplementation on insulin resistance in GDM subjects and in preventing GDM in women with PCOS, lays the groundwork for more and larger studies to test the hypothesis that inositol supplementation can prevent GDM in the general pregnant population, including overweight and obese gravidas. myo-Inositol is inexpensive, particularly compared with most prescribed medications. If this intervention turns out to be safe and effective it could have a profound impact on improving pregnancy outcomes and lowering health care costs. If GDM diagnosed by the new ADA recommended criteria (2) 
